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Environmental protective layer » solid eIectronte/soIid electrode interphases
Parylene C .
Fan ) — (SESEI) may lead to an increase of the
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impedance upon cell cycling
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» modelling of electrolyte and electrolyte/electrode interfaces/interphases is lacking
* realistic solid electrolyte glassy structure .
understanding battery performance

* defectivity _
and failure modes

* interfaces with electrodes
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O Bulk glasses Li2O
<© PVD deposition
CVD deposition
Own PVD depositions o\ experimental composition:
9 LisPOs Li12PO2.2No.9 — non-neutral!

approximant composition(s) needed:

Li1 2sPO2No.75 (LisP4OgN3), LiPO2N, ...
/\/\/\/\/\/\/\/\ = effect of the composition on the properties
/\/\/\/\//\/\/\/\/\/\\/\//\/\Q\/\\/\ of the material (not today)

P3Ns P20s

J.Song, S. Jacke, D. Becker, R.Hausbrand,W.Jaegermann, Electrochem. Sol. St. Lett. 14, All (2011)
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Modelling a glass
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. » glasses and crystals share the same connectivity
Coordinates L .

within and between local atomic polyhedra
(Zachariasen’s random network theory)

» idea:
* (let a code) scan the potential energy landscape ) )
and identify the most stable structure density functional theory
= evolutionary algorithm USPEX
. . . Universal Structure Predictor: +
* introduce disorder (bond lengths/angles) while Evolutionary Xtallography

keeping connectivity in place

= simulated annealing

P. G. Debenedetti, F. H. Stillinger, Nature 410,259 (2001)
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» defectivity (i.e. departure from order) in a
disordered material?

» vacancies and excess interstitials

- still have to cope with virtually 0 number
of inequivalent sites
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LisP,OgN3: defects

» defectivity (i.e. departure from order) in a
disordered material?

» vacancies and excess interstitials
- still have to cope with virtually 0 number
of inequivalent sites

- preferred locations based on Li
coordination

+1.1 eV
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LisP,OgN3: defects

Ef = Eger — Eperf — NL q(Evem + Er)

Li reservoir energy:  anode Li
cathode LiCoO;
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= reactive interface

(cf. René Hausbrand)
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» at the interface:
- minor structural relaxation

- negligible adhesion energy
- DOS dominated by LiCoO>

consistent with experiments

» outlook:
- LiIPON/Li|-«CoQO; interface
- LiPON/Li interface
- Li* diffusion barriers at interfaces

S.Jacke, J. Song, G. Cherkashinin, L. Dimesso, W. Jaegermann, lonics 16,769 (2010)
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The scientist is not a person who gives the right answers, he's one who asks the right questions.

— Claude Lévi-Strauss, Le Cru et le cuit, 1964






